Additional parameters that can be compromised by sub-optimal LV valve plane placement include phase maps and the computed phase parameters derived from them, including phase histogram bandwidth (BW), phase standard deviation (SD), skewness, and kurtosis metrics. 6 If the LV valve plane is placed too far out beyond the end of the basal myocardium, the algorithms will misinterpret random variations of background counts as contributing to the number of pixels with contractions far from the actual phase at which the majority of regional LV contractions occurred, thereby leading to the false impression of asynchronous LAD and/or RCA territories, and an inaccurate broadening of the phase histogram curve with subsequent incorrectly large values of phase BW and SD. As phase measurements are a relatively recent extension of MPI study computations, establishing reliable values of these is important to enable capitalizing on the added dimension this has provided when evaluating patients with CAD. 7 When first presented with a newly acquired MPI dataset to be processed, users of analysis software packages frequently will first be presented with screens displaying the automated attempts to localize the LV centers and boundaries. As Malek et al 2 point out, it is important to verify that these initial automated definitions are correct, or to modify them to best conform to the visual impression of optimally appropriate choices. It should be mentioned that during this initial stage of processing MPI data, it is important to also pay close attention to the overall quality of the acquired image data. Most software packages simultaneously display a cinematic playback of the original rotating data during this data processing step, if data were acquired by a rotating gamma camera, and users need to inspect this cine for issues that can affect data integrity, such as patient vertical and twisting motion. 8 Even cooperative patients may be unable to control their motion, such as due to coughing or neurologic motor disorders, so that it is always important to verify the data are not compromised by patient motion, or to use post-acquisition motion correction software that can be used manipulate the vertical position of projection data. 9 Currently, efforts are underway to enable users to correct gated SPECT MPI reconstructions simultaneously for both pulmonary and cardiac motion. 10 The cine should also be inspected for possible inconsistent projection data, such as can be caused by overlying metallic devices, accidental interruption of electronic signals, and intermittent count losses due to inadequate ECG lead placement or transient arrhythmias. 11 MPI studies generally are performed as gated procedures, and an important QA check prior to beginning data collection is verifying integrity of ECG leads, because if these are not placed properly then the supposed R-wave gating device will not trigger on the R-wave but on a different portion of the trace. Also, electrical contacts must be secure or else the signal can be randomly interrupted. Relevant to these potential problems, analysis tools often are provided by manufacturers to enable users to recognize the presence of R-wave trigger gating errors during the initial data processing stage. These gating errors have the potential to affect MPI measurements, especially those related to myocardial wall thickening computations. 12 Of the issues that can cause inconsistent myocardial counts, probably the most common factors are those related to variable radiation attenuation from different projection angles. For instance, dense breast attenuation in female patients can complicate scan interpretation and influence quantified relative perfusion scores. For those SPECT systems equipped with CT attenuation correction devices, an important QA step is to verify correct registration of CT and SPECT transaxial sections, as otherwise perfusion defect artifacts can result. 13 Looking to the future, developments in detector design and reconstruction algorithms have expanded the types of physiologic parameters that can be computed in Nuclear Cardiology, and these newer procedures will require additional QA steps. In recent years, several different SPECT system designs have become available that do not physically rotate around the patient, but rather collect data simultaneously from all projections over a 1808 arc about the patient's thorax.
14 While it is possible to quantify myocardial blood flow from dynamic SPECT data acquired with a conventional rotating Ager camera, 15 the advent of the newer SPECT system designs, and especially those incorporating solid state detectors for which counting efficiency is 3-5 times that of conventional Anger cameras, 14 have the prospect of enabling absolute quantification of myocardial blood flow derived from dynamic SPECT acquisitions, such as with agents such as T-99m-tetrofosmin, 16 in a manor analogous to the way in which rest/stress Rb-82 PET dynamic data currently are used to quantify blood flow.
If that is the case, additional QA data processing procedures will be needed, including those designed to verify correct timing of bolus injections, adequacy of tracer delivery, and sufficiency of radiotracer curve clearance. Dynamic rest/stress PET protocols are useful in evaluating CAD not only from the standpoint of quantifying blood flow, but also in that they enable computation of ejection fraction (EF) reserve, that is, the change of EF from a resting state to a genuinely different physiologic stress state. 17 Currently, this usually is performed by means of rest/stress Rb-82 dynamic PET protocols. If it is possible, to adapt these protocols to rest/stress dynamic SPECT technology, then additional quality control procedures will need to be carried over as well, similar to those currently in use for analyzing PET data. One such protocol that recently has been reported involves low-dose/high-dose rest/regadenosine-stressTc-99m sestamibi data acquisitions using a non-rotating SPECT system. 18 For instance, during the data collection stage, consistency of patient positioning (e.g., breast binding, clothing arrangement, metallic leads, arm placement, organ field of view, etc.) will be needed to facilitate comparison of rest to stress SPECT data, beyond the degree of caution currently in place for conventional SPECT protocols. In the data processing stage, verifying consistency of computed myocardial mass between stress data and rest data has been proposed as one means of assuring the validity of observed stress-induced changes in LV shape, ejection fraction, and asynchrony in Rb-82 myocardial equilibrium gated PET data. 19 In summary, the review of data processing QA procedures covered by Malik et al 2 provide a good starting point for obtaining accurate quantified parameters from conventionally acquired gated SPECT MPI data. Additional attention to detail during data acquisition and additional checks of data integrity after the completion of data collection will further bolster confidence in visual and quantified findings. And, in the near future, newer equipment designs, analysis software, and novel tracers will inevitably expand the list of physiologic parameters than can be assessed in Nuclear Cardiology, the validity of which will be assured be the application of appropriate new QA checks.
